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Standard Hooks
Figure 5-A-1
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Minimum Reinforcement Clearance and 
Spacing for Beams and Columns

Figure 5-A-2
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Bar Size Weight
(lbs/ft)

Nominal 
Diameter (in)

Outside 
Diameter (in) Area (in2)

Max. Bar Length 
(Normal Length 
for Barlist) (ft)

#3 0.376 0.375 0.42 0.11 40 (30)

#4 0.668 0.500 0.56 0.20 40 (40)

#5 1.043 0.625 0.7 0.31 60 (40)

#6 1.502 0.750 0.83 0.44 60 (60)

#7 2.044 0.875 0.96 0.60 60 (60)

#8 2.670 1.000 1.1 0.79 72 (60)

#9 3.400 1.128 1.24 1.00 72 (60)

#10 4.303 1.270 1.4 1.27 72 (60)

#11 5.313 1.410 1.55 1.56 90 (60)

#14 7.65 1.693 1.86 2.25 90 (60)

#18 13.60 2.257 2.48 4.00 90 (60)

Reinforcing Bar Properties
Table 5-A-3
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Tension Development Length of Uncoated Deformed Bars

Bar Size
f’c = 3000 psi f’c = 4000 psi f’c = 5000 psi f’c = 6000 psi

Top Bars Others Top Bars Others Top Bars Others Top Bars Others
3 1’-5” 1’-0” 1’-5” 1’-0” 1’-5” 1’-0” 1’-5” 1’-0”
4 1’-5” 1’-0” 1’-5” 1’-0” 1’-5” 1’-0” 1’-5” 1’-0”
5 1’-9” 1’-3” 1’-9” 1’-3” 1’-9” 1’-3” 1’-9” 1’-3”
6 2’-3” 1’-8” 2’-2” 1’-6” 2’-2” 1’-6” 2’-2” 1’-6”
7 3’-1” 2’-3” 2’-8” 1’-11” 2’-6” 1’-9” 2’-6” 1’-9”
8 4’-1” 2’-11” 3’-6” 2’-6” 3’-2” 2’-3” 2’-11” 2’-1”
9 5’-2” 3’-8” 4’-6” 3’-2” 4’-0” 2’-10” 3’-8” 2’-7”

10 6’-6” 4’-8” 5’-8” 4’-1” 5’-1” 3’-8” 4’-8” 3’-4”
11 8’-0” 5’-9” 6’-11” 5’-0” 6’-3” 4’-5” 5’-8” 4’-1”
14 10’-11” 7’-10” 9’-5” 6’-9” 8’-5” 6’-1” 7’-9” 5’-6”
18 14’-1” 10’-1” 12’-3” 8’-9” 10’-11” 7’-10” 10’-0” 7’-2”

Tension Development Length of Epoxy Coated Deformed Bars

Bar Size
f’c = 3000 psi f’c = 4000 psi f’c = 5000 psi f’c = 6000 psi

Top Bars Others Top Bars Others Top Bars Others Top Bars Others

3 1’-9” 1’-6” 1’-9” 1’-6” 1’-9” 1’-6” 1’-9” 1’-6”
4 1’-9” 1’-6” 1’-9” 1’-6” 1’-9” 1’-6” 1’-9” 1’-6”
5 2’-2” 1’-11” 2’-2” 1’-11” 2’-2” 1’-11” 2’-2” 1’-11”
6 2’-9” 2’-5” 2’-7” 2’-3” 2’-7” 2’-3” 2’-7” 2’-3”
7 3’-9” 3’-4” 3’-3” 2’-11” 3’-0” 2’-8” 3’-0” 2’-8”
8 4’-11” 4’-4” 4’-3” 3’-9” 3’-10” 3’-5” 3’-6” 3’-1”
9 6’-3” 5’-6” 5’-5” 4’-9” 4’-10” 4’-3” 4’-5” 3’-11”

10 7’-11” 7’-0” 6’-10” 6’-1” 6’-2” 5’-5” 5’-7” 4’-11”
11 9’-9” 8’-7” 8’-5” 7’-5” 7’-6” 6’-8” 6’-11” 6’-1”
14 13’-3” 11’-8” 11’-6” 10’-1” 10’-3” 9’-1” 9’-4” 8’-3”
18 17’-1” 15’-1” 14’-10” 13’-1” 13’-3” 11’-8” 12’-1” 10’-8”

Top bars are so placed that more than 12” of concrete is cast below the reinforcement.
Modifications factor for spacing >=6” and side cover>=3” = 0.8.
Modification factor for reinforcements enclosed in spirals = 0.75.
Minimum development length = 12”.

Tension Development Length of Deformed Bars
Table 5-A-4
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Compression Development Length and Minimum Lap splice of Uncoated Deformed Bars

Bar Size
Compression Development Length Min. Lap 

Splice 
f’c > 3.0 ksi

Straight Bars Hooked 
Barsf’c = 3 ksi f’c = 4 ksi f’c = 5 ksi f’c = 6 ksi

3 1’-0” 1’-0” 1’-0” 1’-0” 6” 2’-0”
4 1’-0” 1’-0” 1’-0” 1’-0” 7” 2’-0”
5 1’-2” 1’-0” 1’-0” 1’-0” 9” 2’-0”
6 1’-5” 1’-3” 1’-2” 1’-2” 10” 2’-0”
7 1’-8” 1’-5” 1’-4” 1’-4” 1’-0” 2’-3”
8 1’-10” 1’-7” 1’-6” 1’-6” 1’-2” 2’-6”
9 2’-1” 1’-10” 1’-9” 1’-9” 1’-3” 2’-10”

10 2’-4” 2’-1” 1’-11” 1’-11” 1’-5” 3’-3”
11 2’-7” 2’-3” 2’-2” 2’-2” 1’-7” 3’-7”
14 3’-1” 2’-9” 2’-7” 2’-7” 2’-10 4’-3”
18 4’-2” 3’-7” 3’-5” 3’-5” 3’-7” 5’-8”

Compression Development Length and Minimum Lap splice of Epoxy Coated Deformed Bars

Bar Size
Compression Development Length Min. Lap 

Splice 
f’c > 3.0 ksi

Straight Bars Hooked 
Barsf’c = 3 ksi f’c = 4 ksi f’c = 5 ksi f’c = 6 ksi

3 1’-0” 1’-0” 1’-0” 1’-0” 6” 2’-0”
4 1’-0” 1’-0” 1’-0” 1’-0” 7” 2’-0”
5 1’-2” 1’-0” 1’-0” 1’-0” 9” 2’-0”
6 1’-5” 1’-3” 1’-2” 1’-2” 10” 2’-0”
7 1’-8” 1’-5” 1’-4” 1’-4” 1’-0” 2’-3”
8 1’-10” 1’-7” 1’-6” 1’-6” 1’-2” 2’-6”
9 2’-1” 1’-10” 1’-9” 1’-9” 1’-3” 2’-10”

10 2’-4” 2’-1” 1’-11” 1’-11” 1’-5” 3’-3”
11 2’-7” 2’-3” 2’-2” 2’-2” 1’-7” 3’-7”
14 3’-1” 2’-9” 2’-7” 2’-7” 2’-10 4’-3”
18 4’-2” 3’-7” 3’-5” 3’-5” 3’-7” 5’-8”

Notes:
1. Where excess bar area is provided, the development length may be reduced by ratio of required area 

to provided area.
2. When splicing smaller bars to larger bars, the lap splice shall be the larger of the minimum 

compression lap splice or development length of the larger bar in compression.

Compression Development Length and Minimum Lap Splice of Grade 60 Bars
Table 5-A-5
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Bar 
Size

f’c = 3000 psi f’c = 4000 psi f’c = 5000 psi f’c = 6000 psi

Side 
Cover 
< 21⁄2” 

Cover on 
Tail < 2”

Side 
Cover 
>= 21⁄2” 

Cover on 
Tail >= 2”

Side 
Cover 
< 21⁄2” 

Cover on 
Tail < 2”

Side 
Cover 
>= 21⁄2” 

Cover on 
Tail >= 2”

Side 
Cover 
< 21⁄2” 

Cover on 
Tail < 2”

Side 
Cover 
>= 21⁄2” 

Cover on 
Tail >= 2”

Side 
Cover 
< 21⁄2” 

Cover on 
Tail < 2”

Side 
Cover 
>= 21⁄2” 

Cover on 
Tail >= 2”

3 0’-9” 0’-6” 0’-8” 0’-6” 0’-7” 0’-6” 0’-6” 0’-6”
4 0’-11” 0’-8” 0’-10” 0’-7” 0’-9” 0’-7” 0’-8”* 0’-7”
5 1’-2” 0’-10” 1’-0” 0’-9” 0’-11” 0’-8” 0’-10” 0’-7”
6 1’-5” 1’-0” 1’-3” 0’-10” 1’-1” 0’-9” 1’-0” 0’-8”
7 1’-8” 1’-2” 1’-5” 1’-0” 1’-3” 0’-11” 1’-2” 0’-10”
8 1’-10” 1’-4” 1’-7” 1’-2” 1’-5” 1’-0” 1’-4” 0’-11”
9 2’-1” 1’-6” 1’-10” 1’-3” 1’-8” 1’-2” 1’-6” 1’-1”

10 2’-4” 1’-8” 2’-1” 1’-5” 1’-10” 1’-3” 1’-8” 1’-2”
11 2’-7” 1’-10” 2’-3” 1’-7” 2’-0” 1’-5” 1’-10” 1’-4”
14 3’-1” 3’-1” 2’-9” 2’-9” 2’-5” 2’-5” 2’-3” 2’-3”
18 4’-2” 4’-2” 3’-7” 3’-7” 3’-3” 3’-3” 2’-11” 2’-11”

Modification factor for Epoxy coated reinforcement = 1.2.

Tension Development Length of 90º and 180º Standard Hooks
Table 5-A-6
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Tension Lap Splice Lengths of Grade 60 Uncoated Bars ~ Class B

Bar 
Size

f’c = 3000 psi f’c = 4000 psi f’c = 5000 psi f’c = 6000 psi
Top Bars Others Top Bars Others Top Bars Others Top Bars Others

3 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0”
4 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0” 2’-0”
5 2’-4” 2’-0” 2’-4” 2’-0” 2’-4” 2’-0” 2’-4” 2’-0”
6 2’-11” 2’-1” 2’-9” 2’-0” 2’-9” 2’-0” 2’-9” 2’-0”
7 4’-0” 2’-11” 3’-6” 2’-6” 3’-3” 2’-4” 3’-3” 2’-4”
8 5’-3” 3’-9” 4’-7” 3’-3” 4’-11” 2’-11” 3’-9” 2’-8”
9 6’-8” 4’-9” 5’-9” 4’-2” 5’-2” 3’-9” 4’-9” 3’-5”

10 8’-6” 6’-1” 7’-4” 5’-3” 6’-7” 4’-8” 6’-0” 4’-4”
11 10’-5” 7’-5” 9’-0” 6’-5” 8’-1” 5’-9” 7’-4” 5’-3”
14 Lap Splices Lap Splices Lap Splices Lap Splices
18 Not Allowed Not Allowed Not Allowed Not Allowed

Tension Lap Splice Lengths of Grade 60 Epoxy Coated Bars ~ Class B

Bar 
Size

f’c = 3000 psi f’c = 4000 psi f’c = 5000 psi f’c = 6000 psi
Top Bars Others Top Bars Others Top Bars Others Top Bars Others

3 2’-3” 2’-0” 2’-3” 2’-0” 2’-3” 2’-0” 2’-3” 2’-0”
4 2’-3” 2’-0” 2’-3” 2’-0” 2’-3” 2’-0” 2’-3” 2’-0”
5 2’-10” 2’-6” 2’-10” 2’-6” 2’-10” 2’-6” 2’-10” 2’-6”
6 3’-7” 3’-2” 3’-4” 3’-0” 3’-4” 3’-0” 3’-4” 3’-0”
7 4’-11” 4’-4” 4’-3” 3’-9” 3’-11” 3’-5” 3’-11” 3’-5”
8 6’-5” 5’-8” 5’-7” 4’-11” 5’-0” 4’-5” 4’-6” 4’-0”
9 8’-1” 7’-2” 7’-0” 6’-2” 6’-3” 5’-7” 5’-9” 5’-1”

10 10’3” 9’-1” 8’-11” 7’-10” 8’-0” 7’-0” 7’-3” 6’-5”
11 12’-8” 11’-2” 10’-11” 9’-8” 9’-9” 8’-0” 8’-11” 7’-11”
14 Lap Splices Lap Splices Lap Splices Lap Splices
18 Not Allowed Not Allowed Not Allowed Not Allowed

Top bars are so placed that more than 12” of concrete is cast below the reinforcement.
Modification factor for spacing >=6” and side cover>=3”  = 0.8.
Modification factor for reinforcements enclosed in spirals = 0.75.
Minimum development length = 12”.
Definition of splice classes: Class A: Low stressed bars ~ 75% or less are spliced

 Class B: Low stressed bars ~ more than 75% are spliced 
  High stressed bars ~ 50% or less are spliced
 Class C: High stressed bars ~ more than 50% are spliced

Class B lap splice is the preferred and most commonly used by Bridge Office.
Modification factor for Class A = 0.77
Modification factor for Class C = 1.31
Modification factor for 3-bar bundle = 1.2

Tension Lap Splice Lengths of Grade 60 Uncoated Bars ~ Class B
Table 5-A-7
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Uncoated Prestressing Strands Properties and Development Length
Strand 

Diameter (in)
Weight 
(lbs/ft)

Nominal 
Diameter (in)

Area 
(in2)

Transfer 
length (in)

Develop. Length 
k = 1.0 (ft)

Develop. Length 
k = 1.6 (ft)

3/8 0.29 0.375 0.085 22.5 5.05 8.09

7/16 0.40 0.438 0.115 26.3 5.90 9.43

1⁄2 0.52 0.500 0.153 30.0 6.74 10.78

1⁄2 S 0.53 0.500 0.167 30.0 6.74 10.78

9/16 0.65 0.563 0.192 33.8 7.58 12.13

0.60 0.74 0.600 0.217 36.0 8.09 12.94

Epoxy Coated Prestressing Strands Properties and Development Length
Strand 

Diameter (in)
Weight 
(lbs/ft)

Nominal 
Diameter (in)

Area 
(in2)

Transfer 
length (in)

Develop. Length 
k = 1.0 (ft)

Develop. Length 
k = 1.6 (ft)

3/8 0.31 0.415 0.085 24.9 5.59 8.95

7/16 0.42 0.478 0.115 28.7 6.44 10.31

1⁄2 0.54 0.540 0.153 32.4 7.28 11.64

0.60 0.64 0.648 0.217 38.9 8.73 13.97

Prestressing Strand Properties and Development Length
Table 5-A-8
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ρ Mu
Φbd2 ρ Mu

Φbd2 ρ Mu
Φbd2 ρ Mu

Φbd2

0.0010   59.3 0.0053 298.1 0.0097 515.4 0.0141 705.2
0.0011   65.1 0.0054 303.4 0.0098 520.0 0.0142 709.2
0.0012   71.0 0.0055 308.6 0.0099 524.6 0.0143 713.2
0.0013   76.8 0.0056 313.8 0.0100 529.2 0.0144 717.2
0.0014   82.6 0.0057 319.0 0.0101 533.8 0.0145 721.1
0.0015   88.4 0.0058 324.2 0.0102 538.3 0.0146 725.1
0.0016   94.2 0.0059 329.4 0.0103 542.9 0.0147 729.0
0.0017 100.0 0.0060 334.5 0.0104 547.4 0.0148 732.9
0.0018 105.7 0.0061 339.7 0.0105 551.9 0.0149 736.8
0.0019 111.4 0.0062 344.8 0.0106 556.4 0.0150 740.7
0.0020 117.2 0.0063 349.9 0.0107 560.9 0.0151 744.6
0.0021 122.9 0.0064 355.0 0.0108 565.4 0.0152 748.4
0.0022 128.6 0.0065 360.1 0.0109 569.9 0.0153 752.3
0.0023 134.3 0.0066 365.2 0.0110 574.3 0.0154 756.1
0.0024 139.9 0.0067 370.2 0.0111 578.8 0.0155 759.9
0.0025 145.6 0.0068 375.3 0.0112 583.2 0.0156 763.7
0.0026 151.2 0.0069 380.3 0.0113 587.6 0.0157 767.5
0.0027 156.8 0.0070 385.3 0.0114 592.0 0.0158 771.2
0.0028 162.4 0.0071 390.3 0.0115 596.4 0.0159 775.0
0.0029 168.0 0.0072 395.0 0.0116 600.7 0.0160 778.7
0.0030 173.6 0.0073 400.3 0.0117 605.1 ρmax 01601  782.5
0.0031 179.2 0.0074 405.2 0.0118 609.4
0.0032 184.8 0.0075 410.2 0.0119 613.7
0.0033 190.3 0.0076 415.1 0.0120 618.0
0.0034 195.8 0.0077 420.0 0.0121 622.3
0.0035 201.3 0.0078 424.9 0.0122 626.6
0.0036 206.8 0.0079 429.8 0.0123 630.9
0.0037 212.3 0.0080 434.7 0.0124 635.1
0.0038 217.8 0.0081 439.5 0.0125 639.4
0.0039 223.2 0.0082 444.4 0.0126 643.6
0.0040 228.7 0.0083 449.2 0.0127 647.8
0.0041 234.1 0.0084 454.0 0.0128 652.0
0.0042 239.5 0.0085 458.8 0.0129 656.2
0.0043 244.9 0.0086 463.6 0.0130 660.3
0.0044 250.3 0.0087 468.4 0.0131 664.5
0.0045 255.7 0.0088 473.2 0.0132 668.6
0.0046 261.0 0.0089 477.9 0.0133 672.8
0.0047 266.4 0.0090 482.6 0.0134 676.9
0.0048 271.7 0.0091 487.4 0.0135 681.0
0.0049 277.0 0.0092 492.1 0.0136 685.0
0.0050 282.3 0.0093 496.8 0.0137 689.1
0.0051 287.6 0.0094 501.4 0.0138 693.2
0.0052 292.9 0.0095 506.1 0.0139 697.2

0.0096 510.7 0.0140 701.2

Notes:

1. Units of   Mu   are in psi.
        Φbd2

2. ρmin Should be based on 1.2 Mcr or 1.33 ρ analysis, whichever is smaller.

3. ρmax =0.75 ρb = 0.0161 based on ß1 = 0.85.
Flexural Reinforcement for Class 4000 Concrete

Table 5-A-9
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ρ Mu
Φbd2 ρ Mu

Φbd2 ρ Mu
Φbd2 ρ Mu

Φbd2 ρ Mu
Φbd2

0.0010   59.5 0.0056 319.3 0.0102 556.7 0.0148 771.7 0.0194 964.1
0.0011   65.4 0.0057 324.7 0.0103 561.7 0.0149 776.1 0.0195 968.1
0.0012   71.2 0.0058 330.1 0.0104 566.6 0.0150 780.5 0.0196 972.0
0.0013   77.1 0.0059 335.5 0.0105 571.5 0.0151 784.9 0.0197 975.9
0.0014   83.0 0.0060 340.9 0.0106 576.3 0.0152 789.3 0.0198 979.8
0.0015   88.8 0.0061 346.2 0.0107 581.2 0.0153 793.7 0.0199 983.7
0.0016   94.6 0.0062 351.6 0.0108 586.1 0.0154 798.1 0.0201 987.6
0.0017 100.5 0.0063 356.9 0.0109 590.9 0.0155 802.4 0.0202 991.5
0.0018 106.3 0.0064 362.2 0.0110 595.7 0.0156 806.8 0.0203 995.3
0.0019 112.1 0.0065 367.6 0.0111 600.06 0.0157 811.1 0.0204 999.2
0.0020 117.9 0.0066 372.9 0.0112 605.4 0.0158 815.4 0.0205 1003.0
0.0021 123.7 0.0067 378.2 0.0113 610.2 0.0159 819.7 0.0206 1006.8
0.0022 129.4 0.0068 383.4 0.0114 615.0 0.0160 824.1 0.0207 1010.7
0.0023 135.2 0.0069 388.7 0.0115 619.8 0.0161 828.3 0.0208 1014.5
0.0024 140.9 0.0070 394.0 0.0116 624.5 0.0162 832.6 0.0209 1018.3
0.0025 146.7 0.0071 399.2 0.0117 629.3 0.0163 836.9 0.0210 1022.0
0.0026 152.4 0.0072 404.5 0.0118 634.1 0.0164 841.2 0.0211 1025.8
0.0027 158.1 0.0073 409.7 0.0119 638.8 0.0165 845.4 0.0212 1029.6
0.0028 163.8 0.0074 414.9 0.0120 643.5 0.0166 849.7 0.0213 1033.3
0.0029 169.5 0.0075 420.1 0.0121 648.2 0.0167 853.9 ρmax 0.0214 1037.1
0.0030 175.2 0.0076 425.3 0.0122 653.0 0.0168 858.1 1040.8
0.0031 180.9 0.0077 430.5 0.0123 657.7 0.0169 862.3
0.0032 186.6 0.0078 435.7 0.0124 662.3 0.0170 866.5
0.0033 192.2 0.0079 440.9 0.0125 667.0 0.0171 870.7
0.0034 197.9 0.0080 446.0 0.0126 671.7 0.0172 874.9
0.0035 203.5 0.0081 451.2 0.0127 676.3 0.0173 879.1
0.0036 209.1 0.0082 456.3 0.0128 681.0 0.0174 883.2
0.0037 214.7 0.0083 461.4 0.0129 685.6 0.0175 887.4
0.0038 220.3 0.0084 466.5 0.0130 690.3 0.0176 891.5
0.0039 225.9 0.0085 471.6 0.0131 694.9 0.0177 895.6
0.0040 231.5 0.0086 476.7 0.0132 699.5 0.0178 899.7
0.0041 237.1 0.0087 481.8 0.0133 704.1 0.0179 903.9
0.0042 242.6 0.0088 486.9 0.0134 708.6 0.0180 907.9
0.0043 248.2 0.0089 491.9 0.0135 713.2 0.0181 912.0
0.0044 253.7 0.0090 497.0 0.0136 717.8 0.0182 916.1
0.0045 259.2 0.0091 502.0 0.0137 722.3 0.0183 920.2
0.0046 264.8 0.0092 507.1 0.0138 726.9 0.0184 924.2
0.0047 270.3 0.0093 512.1 0.0139 731.4 0.0185 928.3
0.0048 275.8 0.0094 517.1 0.0140 735.9 0.0186 932.3
0.0049 281.2 0.0095 522.1 0.0141 740.4 0.0187 936.3
0.0050 286.7 0.0096 527.1 0.0142 744.9 0.0188 940.3
0.0051 292.2 0.0097 532.0 0.0143 749.4 0.0189 944.3
0.0052 297.6 0.0098 537.0 0.0144 753.9 0.0190 948.3
0.0053 303.1 0.0099 542.0 0.0145 758.3 0.0191 952.3
0.0054 808.5 0.100 546.9 0.0146 762.8 0.0192 956.2
0.0055 313.9 0.101 551.8 0.0147 767.2 0.0193 960.2

Notes:

1. Units of   Mu   are in psi.
        Φbd2

2. ρmin Should be based on 1.2 Mcr or 1.33 ρ analysis, whichever is smaller.
3. ρmax =0.75 ρb = 0.0161 based on ß1 = 0.85.

Flexural Reinforcement for Class 5000 Concrete
Table 5-A-10
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ρ Mu
Φbd2 ρ Mu

Φbd2 ρ Mu
Φbd2 ρ Mu

Φbd2 ρ Mu
Φbd2

0.0010   59.6 0.0061 350.2 0.0113 623.8 0.0165 874.3 0.0217 1102.0
0.0011   65.5 0.0062 355.7 0.0114 628.8 0.0166 878.9 0.0218 1106.1
0.0012   71.4 0.0063 361.1 0.0115 633.8 0.0167 883.5 0.0219 1110.3
0.0013   77.3 0.0064 366.6 0.0116 638.8 0.0168 888.1 0.0220 1114.4
0.0014   83.2 0.0065 372.1 0.0117 643.8 0.0169 892.7 0.0221 1118.5
0.0015   89.0 0.0066 377.5 0.0118 648.8 0.0170 897.2 0.0222 1122.6
0.0016    94.9 0.0067 382.9 0.0119 653.8 0.0171 901.8 0.0223 1126.8
0.0017 100.8 0.0068 388.4 0.0120 658.8 0.0172 906.3 0.0224 1130.9
0.0018 106.6 0.0069 393.8 0.0121 663.8 0.0173 910.9 0.0225 1134.9
0.0019 112.5 0.0070 399.2 0.0122 668.8 0.0174 915.4 0.0226 1139.0
0.0020 118.3 0.0071 404.6 0.0123 673.7 0.0175 919.9 0.0227 1143.1
0.0021 124.1 0.0072 410.0 0.0124 678.7 0.0176 924.4 0.0228 1147.2
0.0022 129.9 0.0073 415.4 0.0125 683.6 0.0177 928.9 0.0229 1151.2
0.0023 135.8 0.0074 420.7 0.0126 688.6 0.0178 933.4 0.0230 1155.3
0.0024 141.6 0.0075 426.1 0.0127 693.5 0.0179 937.9 0.0231 1159.3
0.0025 147.3 0.0076 431.5 0.0128 698.4 0.0180 942.4 0.0232 1163.4
0.0026 153.1 0.0077 436.8 0.0129 703.3 0.0181 946.8 0.0233 1167.4
0.0027 158.9 0.0078 442.2 0.0130 708.2 0.0182 951.3 0.0234 1171.4
0.0028 164.7 0.0079 447.5 0.0131 713.1 0.0183 955.7 0.0235 1175.4
0.0029 170.4 0.0080 425.8 0.0132 718.0 0.0184 960.2 0.0236 1179.4
0.0030 176.2 0.0081 458.1 0.0133 722.9 0.0185 964.6 0.0237 1183.4
0.0031 181.9 0.0082 463.4 0.0134 727.7 0.0186 969.0 0.0238 1187.4
0.0032 187.7 0.0083 468.7 0.0135 732.6 0.0187 973.5 0.0239 1191.4
0.0033 193.4 0.0084 474.0 0.0136 737.4 0.0188 977.9 0.0240 1195.3
0.0034 199.1 0.0085 479.3 0.0137 742.3 0.0189 982.3 0.0241 1199.3
0.0035 204.8 0.0086 484.6 0.0138 747.1 0.0190 986.6 0.0242 1203.2
0.0036 210.5 0.0087 489.8 0.0139 751.9 0.0191 991.0 0.0243 1207.2
0.0037 216.2 0.0088 495.1 0.0140 756.7 0.0192 995.4 0.0244 1211.1
0.0038 221.9 0.0089 500.4 0.041 761.5 0.0193 999.8 0.0245 1215.00
0.0039 227.5 0.0090 505.6 0.0142 766.3 0.0194 1004.1 0.0246 1218.9
0.0040 233.2 0.0091 510.8 0.0143 771.1 0.0195 1008.5 0.0247 1222.8
0.0041 238.9 0.0092 516.0 0.0144 775.9 0.0196 1012.8 0.0248 1226.7
0.0042 244.5 0.0093 521.3 0.0145 780.7 0.0197 1017.1 0.0249 1230.6
0.0043 250.1 0.0094 526.5 0.0146 785.4 0.0198 1021.5 0.0250 1234.5
0.0044 255.8 0.0095 531.7 0.0147 790.2 0.0199 1025.8 0.0251 1238.4
0.0045 261.4 0.0096 536.9 0.0148 795.0 0.0200 1030.1 ρmax 0.0252 1242.2
0.0046 267.0 0.0097 542.0 0.0149 799.7 0.0201 1034.4
0.0047 272.6 0.0098 547.2 0.0150 804.4 0.0202 1038.7
0.0048 278.2 0.0099 552.4 0.0151 809.1 0.0203 1042.9
0.0049 283.8 0.0100 557.5 0.0152 813.9 0.0204 1047.2
0.0050 289.4 0.0101 562.7 0.0153 818.6 0.0205 1051.5
0.0051 295.0 0.0102 567.8 0.0154 823.3 0.0206 1055.7
0.0052 300.5 0.0103 572.9 0.0155 827.9 0.0207 1060.0
0.0053 306.1 0.0104 578.1 0.0156 832.6 0.0208 1064.2
0.0054 311.6 0.0105 583.2 0.0157 837.3 0.0209 1068.4
0.0055 317.1 0.0106 588.3 0.0158 842.0 0.0210 1072.7
0.0056 322.7 0.0107 593.4 0.0159 846.6 0.0211 1076.9
0.0057 328.2 0.0108 598.5 0.0160 851.3 0.0212 1081.1
0.0058 333.7 0.0109 603.5 0.0161 855.9 0.0213 1085.3
0.0059 339.2 0.0110 608.6 0.0162 860.5 0.0214 1089.5
0.0060 344.7 0.0111 613.7 0.0163 865.1 0.0215 1093.6

0.0112 618.7 0.0164 869.7 0.0216 1097.8

Notes:

1. Units of   Mu   are in psi.
        Φbd2

2. ρmin Should be based on 1.2 Mcr or 1.33 ρ analysis, whichever is smaller.

3. ρmax =0.75 ρb = 0.0161 based on ß1 = 0.85.
Flexural Reinforcement for Class 6000 Concrete

Table 5-A-11
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Positive Moment Reinforcement
Figure 5-A-12
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Negative Moment Reinforcement
Figure 5-A-13
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Adjusted Negative Moment Case I (Design for M @ Face of Support)
Figure 5-A-14
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Adjusted Negative Moment Case II (Design for M @ 1/4 Point)
Figure 5-A-15
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Cast-In-Place Deck Slab Design for Positive Moment Regions f'c=4, 0 ksi
Figure 5-A-16
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Cast-In-Place Deck Slab Design for Negative Moment Regions f'c=4, 0 ksi
Figure 5-A-17
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Slab Design Charts

Slab Overhang Required Reinforcement for Vehicle Impact - Interior 
Barrier Segment 
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f’ci = 7.5 ksi, f’c = 8.5 ksi   Strand diameter = 0.6”  Grade 270 ksi low relaxation

Girder 
Type

Girder 
Spacing 

(ft)

Span 
Length 

(ft)

Straight 
Strands

Harped 
Strands

Harped 
Strand 
Offset*

Top 
Temp. 

Strands

Excess 
Camber 

(in)

“A” Dim. 
(in)

Deck 
Thickness 

(in)

W42G

5 85 14 10 7 0 2.613 11.25 7.50
6 80 14 9 6 0 2.591 11.00 7.50
7 70 10 10 6 0 1.656 10.25 7.50
8 60 8 9 7 0 1.045 9.50 7.50
9 55 6 10 6 0 0.815 9.25 7.50

10 50 6 9 7 0 0.636 9.50 7.75
11 50 6 10 7 0 0.629 10.00 8.25
12 45 6 9 8 0 0.512 10.00 8.50

W50G

5 110 20 12 2 0 3.525 12.00 7.50
6 105 20 12 2 0 3.427 12.00 7.50
7 95 18 11 3 0 2.758 11.25 7.50
8 90 18 12 6 0 2.459 11.00 7.50
9 85 16 12 5 0 2.106 10.75 7.50

10 75 12 12 6 0 1.356 10.25 7.75
11 70 12 12 7 0 1.222 10.25 8.00
12 65 12 11 8 0 1.033 10.50 8.50

W58G

5 125 18 17 0 2 2.699 11.25 7.50
6 120 18 17 0 2 2.734 11.25 7.50
7 115 20 16 1 2 2.901 11.50 7.50
8 105 18 15 2 2 2.381 11.00 7.50
9 100 18 14 2 2 2.250 10.25 7.50

10 95 16 16 2 2 2.029 10.75 7.50
11 90 16 15 2 2 1.846 11.00 8.00
12 90 16 17 2 2 1.853 11.50 8.50

W74G

5 150 22 21 2 4 2.765 11.50 7.50
6 140 22 19 2 4 2.770 11.50 7.50
7 135 20 22 2 4 2.753 11.50 7.50
8 130 20 22 2 4 2.760 11.50 7.50
9 125 20 22 3 4 2.640 11.50 7.50

10 120 18 22 2 4 2.401 11.25 7.50
11 115 18 21 1 4 2.332 11.50 7.75
12 110 18 20 0 4 2.259 11.50 8.00

* Offset at harping point
Design Parameters:
• PGSuper V. 1.4
• WSDOT BDM LRFD design criteria
• Slab f’c = 4.0 ksi
• No vertical or horizontal curve
• 2.0% roadway crown slope
• Interior Girder w/ barrier load (6 girder bridge)
• Standard WSDOT “F” shape barrier

Span Capability of Prestressed I-Girders 
Table 5-A-20

• Simple girder span lengths are CL bearing to 
CL bearing

• Under normal exposure condition and 75% 
relative humidity 

• Spans reported in 5 ft. increments
• Only flexural service and strength checked; 

Lifting and ha uling checks not necessarily 
satisfied
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f’ci = 7.5 ksi, f’c = 8.5 ksi  Strand diameter = 0.6” Grade 270 ksi low relaxation

Girder 
Type

Girder 
Spacing 

(ft)

Span 
Length  

(ft)

Straight 
Strands

Harped 
Strands

Harped 
Strand 
Offset*

Top 
Temp. 

Strands

Excess 
Camber 

(in)

“A” Dim. 
(in)

Deck 
Thickness 

(in)

WF42G

5 115 24 24 0 6 2.162 11.00 7.50
6 110 26 24 2 6 2.227 11.00 7.50
7 105 24 24 1 6 2.197 11.00 7.50
8 100 24 24 2 6 2.076 11.00 7.50
9 95 26 19 0 6 2.316 11.25 7.50

10 90 22 22 0 6 2.073 11.00 7.50
11 85 20 22 0 4 2.009 11.00 7.50
12 80 20 20 0 0 2.185 11.50 8.00

WF50G

5 130 32 20 0 6 2.508 11.50 7.50
6 125 32 22 3 6 2.336 11.25 7.50
7 120 30 21 0 6 2.543 11.50 7.50
8 115 28 23 1 6 2.352 11.25 7.50
9 110 26 24 0 6 2.386 11.25 7.50

10 105 26 23 0 6 2.337 11.25 7.50
11 100 24 24 1 6 2.039 11.00 7.50
12 95 22 24 0 6 1.871 11.25 8.00

WF58G

5 145 34 21 0 6 2.343 11.25 7.50
6 135 30 22 0 6 2.225 11.00 7.50
7 130 32 20 0 6 2.463 11.25 7.50
8 125 30 22 0 6 2.404 11.25 7.50
9 120 30 20 0 6 2.333 11.25 7.50

10 115 28 22 0 6 2.281 11.25 7.50
11 110 26 22 0 6 2.029 11.00 7.50
12 105 26 21 0 6 1.915 11.25 8.00

WF74G

5 175 40 23 0 6 2.389 11.25 7.50
6 170 40 24 0 6 2.666 11.50 7.50
7 160 38 24 3 6 2.431 11.25 7.50
8 155 38 24 2 6 2.675 11.50 7.50
9 145 34 23 0 6 2.500 11.50 7.50

10 140 34 22 0 6 2.497 11.25 7.50
11 135 36 22 6 6 2.299 11.25 7.50
12 130 34 23 2 6 2.425 11.75 8.00

W83G

5 195# 46 24 0 6 2.429 11.25 7.50
6 185# 46 24 0 6 3.011 12.00 7.50
7 180 46 24 0 6 3.121 12.00 7.50
8 170 46 21 0 6 3.217 12.25 7.50
9 165 46 22 0 6 3.434 12.25 7.50

10 155 46 17 0 6 3.297 12.25 7.50
11 150 46 17 0 6 3.339 12.25 7.50
12 145 46 16 0 6 3.161 12.50 8.00

W95G

5 195# 46 19 0 6 3.778 12.75 7.50
6 190# 46 21 0 6 4.186 13.00 7.50
7 185# 46 21 0 6 4.209 13.00 7.50
8 175# 46 18 0 6 4.001 13.00 7.50
9 170# 46 17 0 6 3.882 12.75 7.50

10 165 46 18 0 6 4.011 13.00 7.50
11 160 46 18 0 6 3.997 13.00 7.50
12 155 46 16 0 6 3.686 13.00 8.00

* Offset at harping point
# Span capability exceeds maximum shipping weight of 200 kips
Design Parameters:

Span Capability of Prestressed Wide Flange I-Girders
Table 5-A-21

• Interior Girder w/ barrier load (6 girder bridge)
• PGSuper V. 1.4
• Standard WSDOT “F” shape barrier
• WSDOT BDM LRFD design criteria
• Simple girder span lengths are CL bearing to 

CL bearing
• Slab f’c = 4.0 ksi

• Under normal exposure condition and 75% 
relative humidity 

• No vertical or horizontal curve
• Spans reported in 5 ft. increments
• 2.0% roadway crown slope
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied
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f’ci = 7.5 ksi, f’c = 8.5 ksi  Strand diameter = 0.6”  Grade 270 ksi low relaxation

Girder 
Type

Girder 
Spacing 

(ft)

Span 
Length 

(ft)

Straight 
Strands

Harped 
Strands

Harped 
Strand 
Offset*

Top 
Temp. 

Strands

Excess 
Camber 

(in)

“A” Dim. 
(in)

Deck 
Thickness 

(in)

WBT32G

5 75 20 5 0 6 2.895 11.75 7.50

6 75 18 10 3 6 2.924 11.75 7.50

7 70 18 8 0 6 2.839 11.75 7.50

8 65 18 6 0 6 2.380 11.25 7.50

9 65 18 8 2 6 2.427 11.25 7.50

10 60 16 8 0 6 2.123 11.00 7.50

11 60 18 7 0 6 2.240 11.00 7.50

12 55 16 7 0 6 1.763 11.25 8.00

WBT38G

5 90 22 8 2 6 3.308 12.25 7.50

6 85 22 7 0 6 3.245 12.00 7.50

7 80 22 6 0 6 2.956 11.75 7.50

8 75 20 7 2 6 2.537 11.50 7.50
9 75 20 8 0 6 2.742 11.50 7.50

10 70 18 9 1 6 2.372 11.25 7.50

11 65 20 5 1 6 2.029 11.00 7.50

12 65 20 6 0 6 2.087 11.50 8.00

WBT62G

5 130 26 12 0 6 3.415 12.25 7.50

6 125 26 13 0 6 3.536 12.50 7.50

7 120 26 12 0 6 3.364 12.25 7.50

8 115 26 12 0 6 3.354 12.25 7.50

9 110 26 11 0 6 3.161 12.00 7.50

10 105 26 10 0 6 2.967 11.75 7.50

11 100 26 9 0 6 2.763 11.75 7.50

12 95 26 8 0 6 2.513 12.00 8.00

* Offset at harping point
Design Parameters:
• PGSuper V. 1.4
• WSDOT BDM LRFD design criteria
• Slab f’c = 4.0 ksi
• No vertical or horizontal curve
• 2.0% roadway crown slope
 • Interior Girder w/ barrier load (6 girder bridge)
• Standard WSDOT “F” shape barrier

Span Capability of Thin Flange Bulb-Tee Girders
Table 5-A-22

• Simple girder span lengths are CL bearing to 
CL bearing

• Under normal exposure condition and 75% 
relative humidity 

• Spans reported in 5 ft. increments
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied
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f’ci = 7.5 ksi, f’c = 8.5 ksi  Strand diameter = 0.6”  Grade 270 ksi low relaxation

Girder 
Type

Girder 
Spacing 

(ft)

Span 
Length  

(ft)

Straight 
Strands

Harped 
Strands

Harped 
Strand 
Offset*

Top 
Temp. 

Strands

Excess 
Camber 

(in)

“A” 
Dim. 
(in)

Deck 
Thickness 

(in)

U54G4
8 130 32 26 4 0 0.083 9.00 7.5

10 125 32 28 0 0 0.164 9.00 7.5
12 120 32 30 2 0 0.691 9.25 7.5
14 115 32 30 0 0 0.757 9.25 7.5

U54G5
9 130 46 18 0 0 0.284 9.00 7.5
11 125 46 20 0 0 0.671 9.00 7.5
13 120 46 20 0 0 0.874 9.25 7.5
15 115 46 20 0 0 1.082 9.50 7.5

U54G6
10 120 52 10 0 0 0.000 9.00 7.5
12 115 52 10 0 0 0.268 9.00 7.5
14 110 52 10 0 0 0.518 9.00 7.5
16 105 52 10 0 0 0.740 9.25 7.5

U66G4
8 155# 32 38 8 0 0.581 9.00 7.5

10 145 32 36 6 0 0.058 9.00 7.5
12 140 32 38 4 0 0.326 9.00 7.5
14 135 32 40 4 0 0.717 9.25 7.5

U66G5
9 150# 46 24 4 0 0.000 9.00 7.5
11 145# 46 26 0 0 0.012 9.00 7.5
13 140# 46 28 0 0 0.386 9.00 7.5
15 135 46 28 0 0 0.608 9.25 7.5

U66G6
10 145# 52 24 8 0 0.000 9.00 7.5
12 140# 52 22 4 0 0.000 9.00 7.5
14 135# 52 24 4 0 0.000 9.00 7.5
16 130# 52 24 0 0 0.036 9.00 7.5

U78G4

8 170# 32 42 8 0 0.000 9.00 7.5
10 165# 32 46 8 0 0.000 9.00 7.5
12 160# 32 48 8 0 0.150 9.00 7.5
14 150# 32 44 4 0 0.354 9.00 7.5
16 145# 32 48 4 0 0.715 9.50 8.0

U78G5

9 170# 46 34 8 0 0.000 9.00 7.5
11 165# 46 36 4 0 0.000 9.00 7.5
13 160# 46 38 4 0 0.037 9.00 7.5
15 155# 46 40 4 0 0.439 9.00 7.5
17 150# 46 42 6 0 0.699 9.50 8.0

U78G6

10 165# 52 32 8 0 0.000 9.00 7.5
12 160# 52 34 8 0 0.000 9.00 7.5
14 155# 52 34 4 0 0.000 9.00 7.5
16 150# 52 34 4 0 0.000 9.00 7.5
18 145# 52 36 4 0 0.000 9.00 8.0

Note: Adding bottom flange width does not necessarily increase the span capabilities
* Offset at girder end
# Span capability exceeds maximum shipping weight of 200 kips
Design Parameters:

Span Capability of Trapezoidal Tub Girders without Top Flange
Table 5-A-23

• PGSuper V. 1.4
• WSDOT BDM LRFD design criteria
• Slab f’c = 4.0 ksi
• No vertical or horizontal curve
• 2.0% roadway crown slope
• Interior Girder w/ barrier load (6 girder bridge)
• Standard WSDOT “F” shape barrier

• Simple girder span lengths are CL bearing to 
CL bearing

• Under normal exposure condition and 75% 
relative humidity 

• Spans reported in 5 ft. increments
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied
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f’ci = 7.5 ksi, f’c = 8.5 ksi  Strand diameter = 0.6”   Grade 270 ksi low relaxation

Girder 
Type

Girder 
Spacing 

(ft)

Span 
Length  

(ft)

Straight 
Strands

Harped 
Strands

Harped 
Strand 
Offset*

Top 
Temp. 

Strands

Excess 
Camber 

(in)

“A” Dim. 
(in)

Deck 
Thickness 

(in)

UF60G4

9 150# 32 42 4 0 0.000 9.00 7.5
11 145 32 46 6 0 1.086 9.75 7.5
13 140 32 48 2 0 1.123 9.75 7.5
15 130 32 42 0 0 1.174 9.75 7.5

UF60G5

10 150# 46 34 4 0 0.465 9.00 7.5
12 145# 46 36 4 0 0.830 9.50 7.5
14 140# 46 38 4 0 1.225 9.75 7.5
16 135 46 38 4 0 1.419 10.00 7.5

UF60G6 15 135# 52 32 4 0 0.154 9.00 7.5
17 130# 52 32 4 0 0.453 9.00 7.5

UF72G4

9 165# 32 46 0 0 0.000 9.00 7.5
11 160# 32 48 0 0 0.000 9.00 7.5
13 150# 32 46 0 0 0.657 9.25 7.5
15 145# 32 46 0 0 0.828 9.50 7.5

UF72G5

10 170# 46 42 4 0 0.000 9.00 7.5
12 165# 46 44 4 0 0.186 9.00 7.5
14 160# 46 46 4 0 0.604 9.25 7.5
16 150# 46 42 0 0 0.903 9.50 7.5

UF72G6
13 160# 52 40 8 0 0.000 9.00 7.5
15 155# 52 42 4 0 0.000 9.00 7.5
17 150# 52 42 4 0 0.000 9.00 7.5

UF84G4

10 190# 32 66 12 0 0.000 9.00 7.5
12 185# 32 70 16 0 0.938 9.50 7.5
14 180# 32 72 16 0 1.310 10.00 7.5
16 170# 32 68 8 0 1.074 9.50 7.5

UF84G5

11 185# 46 52 8 0 0.000 9.00 7.5
13 180# 46 54 8 0 0.269 9.00 7.5
15 175# 46 56 8 0 0.657 9.25 7.5
17 170# 46 58 8 0 1.038 9.50 7.5

UF84G6 16 170# 52 50 8 0 0.000 9.00 7.5
18 165# 52 50 8 0 0.000 9.00 7.5

Note: Adding bottom flange width does not necessarily increase the span capabilities
* Offset at girder end
# Span capability exceeds maximum shipping weight of 200 kips
Design Parameters:

Span Capability of Trapezoidal Tub Girders with Top Flange
Table 5-A-24

• PGSuper V. 1.4
• WSDOT BDM LRFD design criteria
• Slab f’c = 4.0 ksi
• No vertical or horizontal curve
• 2.0% roadway crown slope
• Interior Girder w/ barrier load (6 girder bridge)
• Standard WSDOT “F” shape barrier

• Simple girder span lengths are CL bearing to 
CL bearing

• Under normal exposure condition and 75% 
relative humidity 

• Spans reported in 5 ft. increments
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied
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Concrete Strength: f’ci = 6.0 ksi f’c = 7.0 ksi
Prestressing Strands: 1⁄2” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force 
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)

3” Top 2” Bot. 
bonded

2” Bot. 
unbonded

*Total Ci Cfinal Cf+sidl

26 2 8 2 12 377 4.83 0.11 0.24 0.22
29 2 10 2 14 440 5.14 0.18 0.38 0.34
32 2 10 4 16 502 5.38 0.25 0.53 0.47
34 2 12 4 18 565 5.56 0.33 0.72 0.64
36 4 14 4 22 691 4.64 0.36 0.77 0.68
38 4 14 4 24 753 4.67 0.44 0.94 0.82
40 4 14 4 26 816 4.69 0.53 1.13 0.98
42 4 14 4 28 879 4.71 0.62 1.33 1.14
44 4 14 4 30 942 4.73 0.72 1.54 1.32
46 4 14 4 34 1067 4.76 0.92 1.98 1.70
48 4 14 4 38 1193 4.58 1.06 2.28 1.92
50 4 14 47 40 1255 4.50 1.15 2.46 2.04

Concrete Strength: f’ci = 7.0 ksi f’c = 8.0 ksi
Prestressing Strands: 0.6” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force 
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)

3” Top 2” Bot. 
bonded

2” Bot. 
unbonded

*Total Ci Cfinal Cf+sidl

32 2 8 2 12 534 4.83 0.22 0.44 0.39
36 2 10 2 14 623 5.14 0.34 0.70 0.62
39 2 10 4 16 712 5.38 0.47 0.96 0.84
42 4 14 4 20 890 4.40 0.53 1.10 0.88
45 4 14 4 22 979 4.64 0.69 1.41 1.19
47 4 14 4 24 1068 4.67 0.82 1.69 1.43
49 4 14 4 26 1157 4.69 0.97 2.01 1.68
52 4 12 6 30 1335 4.73 1.26 2.61 2.16
54 4 12 6 32 1424 4.75 1.45 2.99 2.44
56 4 12 6 34 1513 4.76 1.65 3.39 2.76
58 4 12 6 38 1691 4.58 1.88 3.88 3.12
60 4 12 6 40 1780 4.50 2.02 4.17 3.27

* Total strands include all bottom strands and top strands
Design Parameters:

Span Capability of Prestressed1’-6” Voided Slabs
Table 5-A-25

• LRFD Voided Slab Excel Spreadsheet (office 
design)

• WSDOT BDM LRFD design criteria
• No vertical or horizontal curve or skew 
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied

• Span length is CL bearing to CL bearing
• 80% relative humidity under normal exposure

• Location of C.G. of strands is summation 
of all strands (top and bottom, bonded and 
unbonded)

• Jacking forces listed are for the entire system; 
top and bottom strands

• Top strands will be: 2 min. up to 4 max.
• LL distribution factors used case “g” 

connected only enough to prevent relative 
vertical displ.

• Anchor is designed 5” from end of voided slab
• Bridge width of 44’ with 3 lanes on the 

structure
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Concrete Strength: f’ci = 6.0 ksi f’c = 7.0 ksi
Prestressing Strands: 1⁄2” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force 
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)

3” 
Top

2” Bot. 
bonded

2” Bot. 
unbonded

*Total Ci Cfinal Cf+sidl

43 2 14 2 18 565 8.67 0.25 0.54 0..47
46 2 14 4 20 628 8.90 0.32 0.68 0.59
48 4 14 4 24 753 7.33 0.31 0.66 0.56
50 4 14 4 26 816 7.46 0.38 0.81 0.68
52 4 14 4 28 879 7.57 0.46 0.96 0.82
54 4 14 4 30 942 7.67 0.54 1.13 0.97
56 4 14 4 32 1004 7.75 0.62 1.32 1.11
58 4 12 6 34 1067 7.82 0.70 1.48 1.24
60 4 12 6 36 1130 7.89 0.79 1.68 1.41
62 6 12 6 40 1255 7.05 0.77 1.64 1.33
64 6 12 6 42 1318 7.14 0.87 1.85 1.49
66 6 12 6 46 1443 7.13 1.04 2.21 1.79
68 6 12 6 48 1506 7.13 1.13 2.39 1.91

Concrete Strength: f’ci = 7.0 ksi f’c = 8.0 ksi
Prestressing Strands: 0.6” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force 
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)

3” 
Top

2” Bot. 
bonded

2” Bot. 
unbonded

*Total Ci Cfinal Cf+sidl

55 4 16 2 22 979 7.18 0.47 0.97 0.81
58 4 16 2 24 1068 7.33 0.59 1.20 1.00
61 4 14 4 26 1157 7.46 0.46 1.41 1.16
63 4 14 4 28 1246 7.57 0.83 1.69 1.39
66 4 14 4 30 1335 7.67 0.97 1.98 1.61
68 6 14 4 34 1513 6.71 0.93 1.90 1.48
70 6 14 4 36 1602 6.83 1.09 2.21 1.72
72 6 14 4 38 1691 6.95 1.25 2.55 2.00
74 6 14 4 40 1780 7.05 1.42 2.90 2.26
76 6 12 6 42 1869 7.14 1.57 3.21 2.49
78 6 12 6 44 1958 7.14 1.71 3.49 2.68
80 6 12 6 46 2047 7.13 1.86 3.79 2.84
82 6 12 6 48 2136 7.13 2.01 4.09 3.04

* Total strands include all bottom strands and top strands
Design Parameters:

Span Capability of Prestressed2’-2” Voided Slabs
Table 5-A-26

• LRFD Voided Slab Excel Spreadsheet (office 
design)

• WSDOT BDM LRFD design criteria
• No vertical or horizontal curve or skew was 

used
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied

• Span length is CL bearing to CL bearing
• 80% relative humidity under normal exposure

• Location of C.G. of strands is summation 
of all strands (top and bottom, bonded and 
unbonded)

• Jacking forces and Eccentricity listed is for 
the entire system; top and bottom strands

• Top strands will be: 2 min. up to 6 max.
• LL distribution factors used method “g” 

connected only enough to prevent relative 
vertical displ.

• Anchor is designed 5” from end of voided slab
• Bridge width of 44’ with 3 lanes on the 

structure
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Span Capability of Prestressed1’-0” Solid Slabs
5-A-27 

Concrete Strength: f’ci = 6.0 ksi f’c = 7.0 ksi

Prestressing Strands: 1/2” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force       
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)
Top 

Strands (3” 
from top)

Bottom 
Debonded 

Strands

*Total 
Number of 

Strands
Ci Cfinal Cf+sidl

** 16 2 2 10 314 2.60 0.06 0.14 0.13
** 18 2 2 12 377 2.83 0.12 0.25 0.23
20 4 2 16 502 2.25 0.15 0.31 0.29
22 4 2 18 565 2.44 0.22 0.48 0.44
24 4 2 20 628 2.60 0.32 0.68 0.62
26 4 4 22 691 2.73 0.41 0.87 0.80
28 4 4 26 816 2.62 0.54 1.15 1.03
30 4 4 28 879 2.57 0.63 1.34 1.19
32 4 4 32 1004 2.50 0.78 1.67 1.47

Concrete Strength: f’ci = 7.0 ksi f’c = 8.0 ksi
Prestressing Strands: 0.6” diameter fpu = 270 ksi, Low Relaxation

Span 
Length 

(ft)

Strand Layout Total 
Jacking 
Force       
(kip)

Location 
of C.G. of 
Strand, E 

(in)

Camber (in)
Top 

Strands (3” 
from top)

Bottom 
Debonded 

Strands

*Total 
Number of 

Strands
Ci Cfinal Cf+sidl

** 16 2 2 8 356 2.25 0.05 0.10 0.19
** 20 2 2 10 445 2.60 0.13 0.27 0.25
23 2 2 12 534 2.83 0.24 0.49 0.45
25 4 2 16 712 2.25 0.29 0.59 0.53
28 4 2 18 801 2.44 0.44 0.91 0.81
30 4 4 20 890 2.60 0.58 1.20 1.06
35 4 6 26 1157 2.62 0.98 2.02 1.73

* Total strands include all bottom strands and top strands
** Strands are not developed fully, designer should check capacities and span lengths
Design Parameters:
• WSDOT BDM LRFD design criteria
• No vertical or horizontal curve or skew
• Only flexural service and strength checked; 

Lifting and hauling checks not necessarily 
satisfied

• Span length is CL bearing to CL bearing
• 80% relative humidity under normal exposure
• Live load truck is not applicable on spans 

shorter than  22’-0”, but the Tandem truck 
controls before then

• Location of C.G. of strands is summation 
of all strands (top and bottom, bonded and 
unbonded)

• Jacking forces listed are for the entire system;  
top and bottom strands

• Top strands will be: 2 min. up to 4 max.
• LL distribution factors used case “g” 

connected only enough to prevent relative 
vertical displ. 

• Anchor is designed 5” from end of solid slab
• Bridge width of 44’ with 3 lanes on the 

structure 
• Distribution factors are applicable from span 

22’-0” or longer based on research; used for 
shorter spans in these tables
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Concrete Strength: f’ci = 6.5 ksi   f’c = 8.0 ksi
Prestressing Strands: 0.6” diameter  fpu = 270 ksi, Low Relaxation

Section Span Strands Strand Layout Camber
h (in) bf (ft) L (ft) # Fjack (kips) E (in)* Fo (in)** Cfinal (in)

20

9 25 12 527 7.0 14  6/16

10 25 14 615 7.3 14  5/16

11 25 14 615 7.5 14  5/16

24

9 35 18 791 7.6 16 13/16

10 35 20 879 8.3 16 14/16

11 30 16 703 8.0 16  8/16

28

9 40 20 879 8.0 18 1

10 40 22 967 8.4 18 1 2/16

11 35 18 791 8.4 18  11/16

32

9 50 24 1055 8.3 20 1 9/16

10 45 22 967 8.5 20 1 2/16

11 45 24 1055 8.8 20 1 5/16

36
9 55 24 1055 7.9 24 1 11/16

10 50 24 1055 8.6 24 1.46
11 45 20 879 8.5 24 0.99

* Offset for all strands at midpoint
** Offset for harped strands at endblock
Design Parameters:
WSDOT BDM LRFD Design Criteria
Flexural design of interior girder
Simple span on expansion bearings
Shape F traffic barriers on 6 girder bridge
0.25’ overlay 
One straight strand in each web
Span capability of Double-Tee Decked Girders

Span Capability Precast Prestressed Double Tee Girders
Table 5-A-28
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Concrete Strength: f’ci = 6.5 ksi f’c = 8.0 ksi
Prestressing Strands: fpu = 270 ksi, Low Relaxation

Section Span 0.5” Diameter Strands Strand Layout Camber
h (in) bf (ft) L (ft) # Fjack (kips) E (in)* Fo (in)** Cfinal (in)

27
4 60 21 923 5.0 10 1 7/16
5 55 21 923 5.6 10 1 6/16
6 50 20 879 5.9 10 1 3/16

Section Span 0.6” Diameter Strands Strand Layout Camber
h (in) bf (ft) L (ft) # Fjack (kips) E (in)* Fo (in)** Cfinal (in)

27
4 60 30 929 5.0 12 1 7/16
5 55 30 929 5.6 12 1 7/16
6 45 23 713 5.8 12  13/16

* Offset for all strands at midpoint
** Offset for harped strands at endblock
Design Parameters:
WSDOT BDM LRFD Design Criteria
Flexural design of interior girder
Simple span on expansion bearings
Shape F traffic barriers on 6 girder bridge
0.25’ overlay
One straight strand in each web

Span Capability Precast Prestressed Ribbed Girders
Table 5-A-29
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f’ci = 4.0 ksi f’c = 5.0 ksi, 
0.6”ø Strands

f’ci = 5.0 ksi f’c = 6.0 ksi,
0.6”ø Strands

Girder 
Type

Girder 
Width 

(ft)

Span 
Length 

(ft)
Straight Harped Temp.

Girder 
Width 

(ft)

Span 
Length 

(ft)
Straight Harped Temp.

W35DG 
4 85 18 15 2 4 95 18 10 2
5 70 22 7 2 5 80 18 8 2
6 60 22 5 4 6 70 18 6 4

W41DG 
4 95 22 12 2 4 105 20 8 2
5 80 24 7 2 5 95 18 11 2
6 70 22 7 4 6 80 20 6 4

W53DG 
4 115 26 11 2 4 125 22 8 2
5 105 26 12 2 5 120 22 12 2
6 90 26 8 4 6 105 22 10 4

W65DG 
4 135 26 16 2 4 145 24 9 2
5 125 26 18 2 5 140 24 14 2
6 110 26 14 4 6 125 24 12 4

Span Capability of Deck Bulb Tee Girders
Table 5-A-30



Page 5-A-30 Bridge Design Manual 
 July 2005

Bridge Design Manual Page 5-A-31
July 2005

Concrete Strength: f’c= 8.0 ksi f’ci = 6.0 ksi

Prestressing Strands: fpu= 270 ksi 0.6” diameter

W35DG4
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

40 4 174 2 87 6 2.0 4.0 4.0 8.0  2/16  3/16
45 4 174 3 131 7 2.0 4.0 4.0 8.0  3/16  3/16
50 6 261 3 131 9 2.0 4.0 4.0 8.0  4/16  5/16
55 8 348 2 87 10 2.0 4.0 4.0 8.0  7/16  10/16
60 8 348 4 174 12 2.0 4.0 4.0 8.0  9/16  12/16
65 10 435 4 174 14 2.0 4.0 4.0 8.0  13/16 1 2/16
70 12 522 4 174 16 2.3 4.0 4.0 8.0 1 1/16 1 7/16
75 14 610 4 174 18 2.6 4.0 4.0 8.0 1 6/16 1 12/16
80 14 610 6 261 20 2.6 4.0 4.0 8.0 1 10/16 1 14/16
85 16 697 7 305 23 2.8 4.0 4.0 8.0 2 1/16 2 8/16
90 16 697 10 435 26 2.8 4.0 4.0 10.0 2 9/16 3 1/16

W35DG5
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

40 4 174 3 131 7 2.0 4.0 4.0 8.0  3/16  4/16
45 6 261 2 87 8 2.0 4.0 4.0 8.0  4/16  6/16
50 8 348 2 87 10 2.0 4.0 4.0 8.0  6/16  10/16
55 8 348 4 174 12 2.0 4.0 4.0 8.0  8/16  13/16
60 10 435 4 174 14 2.0 4.0 4.0 8.0  12/16 1 2/16
65 12 522 4 174 16 2.3 4.0 4.0 8.0 1   1 7/16
70 14 610 4 174 18 2.6 4.0 4.0 8.0 1 4/16 1 13/16
75 16 697 5 218 21 2.8 4.0 4.0 8.0 1 11/16 2 7/16
80 16 697 8 348 24 2.8 4.0 4.0 8.0 2 1/16 2 14/16

W35DG6
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

40 6 261 2 87 8 2.0 4.0 4.0 8.0  3/16  6/16
45 6 261 4 174 10 2.0 4.0 4.0 8.0  5/16  8/16
50 8 348 4 174 12 2.0 4.0 4.0 8.0  7/16  12/16
55 10 435 4 174 14 2.0 4.0 4.0 8.0  11/16 1 1/16
60 12 522 4 174 16 2.3 4.0 4.0 8.0  14/16 1 7/16
65 14 610 5 218 19 2.6 4.0 4.0 8.0 1 4/16 1 15/16
70 14 610 7 305 21 2.6 4.0 4.0 8.0 1 8/16 2 4/16
75 16 697 8 348 24 2.8 4.0 4.0 8.0 1 14/16 2 14/16

Design Charts for W35DG Deck Bulb Tee Girder
Table 5-A-31
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Concrete Strength: f’c= 8.0 ksi f’ci = 6.0 ksi
Prestressing Strands: fpu= 270 ksi 0.6” diameter

W41DG4
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

50 6 261 2 87 8 2.0 4.0 4.0 8.0  4/16  6/16
55 6 261 3 131 9 2.0 4.0 4.0 8.0  5/16  11/16
60 8 348 2 87 10 2.0 4.0 4.0 8.0  6/16  9/16
65 8 348 4 174 12 2.0 4.0 4.0 8.0  8/16  11/16
70 10 435 3 131 13 2.0 4.0 4.0 8.0  11/16  14/16
75 10 435 5 218 15 2.0 4.0 4.0 8.0  13/16 1   
80 12 522 5 218 17 2.3 4.0 4.0 8.0 1 1/16 1 5/16
85 14 610 5 218 19 2.6 4.0 4.0 8.0 1 6/16 1 10/16
90 16 697 5 218 21 2.8 4.0 4.0 8.0 1 11/16 1 15/16
95 16 697 8 348 24 2.8 4.0 4.0 8.0 2 1/16 2 5/16

100 16 697 10 435 26 2.8 4.0 4.0 9.0 2 5/16 2 6/16
105 18 784 11 479 29 2.9 5.0 5.0 9.0 2 12/16 2 14/16

W41DG5
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

50 6 261 3 131 9 2.0 4.0 4.0 8.0  4/16  6/16
55 6 261 4 174 10 2.0 4.0 4.0 8.0  5/16  7/16
60 8 348 4 174 12 2.0 4.0 4.0 8.0  8/16  11/16
65 10 435 4 174 14 2.0 4.0 4.0 8.0  11/16 1   
70 10 435 5 218 15 2.0 4.0 4.0 8.0  12/16 1 1/16
75 12 522 6 261 18 2.3 4.0 4.0 8.0 1 1/16 1 8/16
80 14 610 6 261 20 2.6 4.0 4.0 8.0 1 6/16 1 13/16
85 16 697 6 261 22 2.8 4.0 4.0 8.0 1 11/16 2 3/16
90 18 784 7 305 25 2.9 4.0 4.0 8.0 2 2/16 2 12/16
95 16 697 12 522 28 2.8 5.2 5.2 10.0 2 6/16 2 15/16

W41DG6
Span 

Length Straight Strands Harped Strands Total 
Strands Strand Patterns C.G. (in) Camber (in)

ft # Jacking 
(kips) # Jacking 

(kips) # E Fcl Fb Fo Ci Cfinal

50 8 348 2 87 10 2.0 4.0 4.0 8.0  5/16  8/16
55 8 348 4 174 12 2.0 4.0 4.0 8.0  7/16  11/16
60 10 435 4 174 14 2.0 4.0 4.0 8.0  10/16 1   
65 12 522 4 174 16 2.3 4.0 4.0 8.0  13/16 1 4/16
70 12 522 6 261 18 2.3 4.0 4.0 8.0 1   1 8/16
75 12 522 8 348 20 2.3 4.0 4.0 8.0 1 3/16 1 12/16
80 14 610 9 392 23 2.6 4.0 4.0 8.0 1 9/16 2 4/16
85 14 610 12 522 26 2.6 4.0 4.0 10.0 1 15/16 2 12/16

Design Charts for W41DG Deck Bulb Tee Girder
Table 5-A-32
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Concrete Strength: f’c= 8.0 ksi f’ci = 6.0 ksi

Prestressing Strands: fpu= 270 ksi 0.6” diameter

W53DG4
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

60 6 261 2 87 8 2.0 4.0 4.0 8.0  3/16  4/16
65 8 348 1 44 9 2.0 4.0 4.0 8.0  5/16  6/16
70 8 348 3 131 11 2.0 4.0 4.0 8.0  6/16  8/16
75 8 348 4 174 12 2.0 4.0 4.0 8.0  7/16  8/16
80 10 435 3 131 13 2.0 4.0 4.0 8.0  9/16  10/16
85 10 435 5 218 15 2.0 4.0 4.0 8.0  11/16  11/16
90 12 522 5 218 17 2.3 4.0 4.0 8.0  14/16  15/16
95 14 610 4 174 18 2.6 4.0 4.0 8.0 1 1/16 1 1/16

100 14 610 6 261 20 2.6 4.0 4.0 8.0 1 3/16 1 3/16
105 16 697 6 261 22 2.8 4.0 4.0 8.0 1 8/16 1 7/16
110 16 697 8 348 24 2.8 4.0 4.0 8.0 1 11/16 1 8/16
115 18 784 8 348 26 2.9 4.0 4.0 8.0 2   1 12/16
120 18 784 11 479 29 2.9 4.0 4.0 10.0 2 5/16 2   
125 20 871 11 479 31 3.2 4.0 4.0 10.0 2 11/16 2 3/16

W53DG5
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

60 8 348 1 44 9 2.0 4.0 4.0 8.0  4/16  6/16
65 8 348 3 131 11 2.0 4.0 4.0 8.0  6/16  8/16
70 10 435 2 87 12 2.0 4.0 4.0 8.0  7/16  10/16
75 10 435 4 174 14 2.0 4.0 4.0 8.0  9/16  13/16
80 12 522 3 131 15 2.3 4.0 4.0 8.0  11/16  14/16
85 12 522 5 218 17 2.3 4.0 4.0 8.0  13/16 1   
90 14 610 5 218 19 2.6 4.0 4.0 8.0 1 1/16 1 5/16
95 16 697 5 218 21 2.8 4.0 4.0 8.0 1 5/16 1 10/16

100 16 697 7 305 23 2.8 4.0 4.0 8.0 1 8/16 1 12/16
105 18 784 8 348 26 2.9 4.0 4.0 8.0 1 14/16 2 5/16
110 20 871 8 348 28 3.2 4.0 4.0 8.0 2 3/16 2 9/16
115 20 871 11 479 31 3.2 4.0 4.0 8.0 2 9/16 2 15/16
120 20 871 13 566 33 3.2 4.5 4.5 10.0 2 13/16 3 1/16

W53DG6
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

60 8 348 3 131 11 2.0 4.0 4.0 8.0  5/16  8/16
65 10 435 2 87 12 2.0 4.0 4.0 8.0  7/16  10/16
70 10 435 4 174 14 2.0 4.0 4.0 8.0  8/16  13/16
75 12 522 4 174 16 2.3 4.0 4.0 8.0  11/16 1 1/16
80 14 610 4 174 18 2.6 4.0 4.0 8.0  14/16 1 5/16
85 14 610 6 261 20 2.6 4.0 4.0 8.0 1 1/16 1 8/16
90 16 697 6 261 22 2.8 4.0 4.0 8.0 1 5/16 1 13/16
95 18 784 6 261 24 2.9 4.0 4.0 8.0 1 9/16 2 2/16

100 18 784 9 392 27 2.9 4.0 4.0 8.0 1 14/16 2 8/16
105 20 871 9 392 29 3.2 4.0 4.0 8.0 2 3/16 2 14/16
110 20 871 12 522 32 3.2 5.5 5.5 10.0 2 8/16 3 3/16

Design Charts for W53DG Deck Bulb Tee Girder
Table 5-A-33
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Concrete Strength: f’c= 8.0 ksi f’ci = 6.0 ksi
Prestressing Strands: fpu= 270 ksi 0.6” diameter

W65DG4
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

70 8 348 1 44 9 2.0 4.0 4.0 8.0  4/16  5/16
75 8 348 2 87 10 2.0 4.0 4.0 8.0  4/16  5/16
80 8 348 3 131 11 2.0 4.0 4.0 8.0  5/16  5/16
85 10 435 3 131 13 2.0 4.0 4.0 8.0  7/16  8/16
90 10 435 4 174 14 2.0 4.0 4.0 8.0  8/16  8/16
95 12 522 3 131 15 2.3 4.0 4.0 8.0  10/16  9/16

100 12 522 5 218 17 2.3 4.0 4.0 8.0  12/16  11/16
105 14 610 4 174 18 2.6 4.0 4.0 8.0  14/16  11/16
110 16 697 4 174 20 2.8 4.0 4.0 8.0 1 1/16  15/16
115 16 697 6 261 22 2.8 4.0 4.0 8.0 1 4/16 1   
120 18 784 6 261 24 2.9 4.0 4.0 8.0 1 8/16 1 4/16
125 18 784 8 348 26 2.9 4.0 4.0 8.0 1 10/16 1 5/16
130 20 871 8 348 28 3.2 4.0 4.0 8.0 1 15/16 1 8/16
135 22 958 8 348 30 3.5 4.0 4.0 8.0 2 3/16 1 11/16
140 22 958 10 435 32 3.5 4.0 4.0 8.0 2 6/16 1 11/16
145 22 958 14 610 36 3.5 6.0 5.5 10.0 2 12/16 2   

W65DG5
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

70 8 348 2 87 10 2.0 4.0 4.0 8.0  4/16  6/16
75 10 435 1 44 11 2.0 4.0 4.0 8.0  6/16  7/16
80 10 435 3 131 13 2.0 4.0 4.0 8.0  7/16  9/16
85 10 435 4 174 14 2.0 4.0 4.0 8.0  8/16  9/16
90 12 522 4 174 16 2.3 4.0 4.0 8.0  10/16  12/16
95 14 610 4 174 18 2.6 4.0 4.0 8.0  13/16 1   

100 14 610 5 218 19 2.6 4.0 4.0 8.0  14/16 1   
105 16 697 5 218 21 2.8 4.0 4.0 8.0 1 2/16 1 4/16
110 18 784 5 218 23 2.9 4.0 4.0 8.0 1 5/16 1 8/16
115 20 871 5 218 25 3.2 4.0 4.0 8.0 1 9/16 1 13/16
120 20 871 8 348 28 3.2 4.0 4.0 8.0 1 14/16 2 1/16
125 22 958 8 348 30 3.5 4.0 4.0 8.0 2 2/16 2 5/16
130 22 958 10 435 32 3.5 4.0 4.0 8.0 2 6/16 2 6/16
135 22 958 12 522 34 3.5 4.0 4.0 9.0 2 10/16 2 7/16
140 22 958 15 653 37 3.5 5.1 4.5 10.0 2 14/16 2 10/16

W65DG6
Span 

Length
Straight Strands Harped Strands

Total 
Strands

Strand Patterns C.G. (in) Camber (in)

ft #
Jacking 
(kips)

#
Jacking 
(kips)

# E Fcl Fb Fo Ci Cfinal

70 10 435 2 87 12 2.0 4.0 4.0 8.0  6/16  9/16
75 10 435 3 131 13 2.0 4.0 4.0 8.0  6/16  9/16
80 12 522 3 131 15 2.3 4.0 4.0 8.0  9/16  12/16
85 12 522 4 174 16 2.3 4.0 4.0 8.0  10/16  13/16
90 14 610 4 174 18 2.6 4.0 4.0 8.0  12/16 1   
95 16 697 4 174 20 2.8 4.0 4.0 8.0  15/16 1 5/16

100 18 784 4 174 22 2.9 4.0 4.0 8.0 1 3/16 1 9/16
105 18 784 6 261 24 2.9 4.0 4.0 8.0 1 5/16 1 12/16
110 20 871 6 261 26 3.2 4.0 4.0 8.0 1 9/16 2   
115 20 871 9 392 29 3.2 4.0 4.0 8.0 1 14/16 2 6/16
120 22 958 9 392 31 3.5 4.0 4.0 8.0 2 2/16 2 9/16
125 22 958 12 522 34 3.5 4.0 4.0 8.0 2 7/16 2 15/16
130 22 958 14 610 36 3.5 5.4 5.0 10.0 2 11/16 3   

Design Charts for W65DG Deck Bulb Tee Girder
Table 5-A-34
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f’ci = 6.0 ksi, f’c = 9 ksi    Strand diameter = 0.6”    Grade 270 ksi low relaxation 

Girder Type
Girder 

Spacing    
(ft)

Span 
Length     

(ft)

Cast-in-Place 
Closures 

f’ci = 6.0 ksi 
f’c = 9.0 ksi

Spliced Post-Tensioned Girder

PT Ducts ~ 
Strands/Duct

(Duct#4 @ Bottom)

Jacking 
Force**
(kips)

Tendon 
Force after 
Seating** 

(kips)

Tendon 
Loss*
(kips)

E1
(in)

E3
(in)

Length (ft) 1 2 3 4

WF74PTG 
Post-tensioned 

Before Slab 
Casting

6 170 2 - 22 22 22 2970 2680 730 36.4 12.7

8 155 2 - 22 22 22 2970 2670 740 36.4 12.7

10 140 2 - 22 22 22 2970 2650 760 36.4 12.7

12 120 2 - 22 22 22 2970 2630 780 36.4 12.7

14 100 2 - 22 22 22 2970 2590 815 36.4 12.7

WF74PTG 
Post-tensioned 

After Slab 
Casting

6 195 2 - 22 22 22 2960 2690 680 36.4 12.7

8 185 2 - 22 22 22 2960 2710 680 36.4 12.7

10 175 2 - 22 22 22 2960 2690 690 36.4 12.7

12 165 2 - 22 22 22 2990 2720 700 36.4 12.7

14 155 2 - 22 22 22 3020 2750 710 36.4 12.7

W83PTG 
Post-tensioned 

Before Slab 
Casting

6 185 2 11 22 22 22 3500 3160 850 33.8 14.5

8 165 2 - 22 22 22 2985 2710 720 36.4 12.7

10 155 2 - 22 22 22 2985 2700 730 36.4 12.7

12 135 2 - 22 22 22 2985 2680 740 36.4 12.7

14 115 2 - 22 22 22 2985 2620 810 36.4 12.7

W83PTG 
Post-tensioned 

After Slab 
Casting

6 *205 2 11 22 22 22 3500 3200 810 33.8 14.5

8 200 2 11 22 22 22 3500 3210 800 33.8 14.5

10 195 2 22 22 22 22 4000 3640 940 37.6 15.7

12 185 2 22 22 22 22 4000 3640 940 37.6 15.7

14 175 2 22 22 22 22 4000 3640 940 37.6 15.7

W95PTG 
Post-tensioned 

Before Slab 
Casting

6 200 2 11 22 22 22 3500 3150 860 46.1 14.5

8 185 2 11 22 22 22 3500 3110 980 46.1 14.5

10 175 2 11 22 22 22 3500 3130 880 46.1 14.5

12 155 2 8 22 22 22 3360 2990 860 44.9 14.1

14 135 2 - 22 22 22 3000 2630 810 59.0 12.7

W95PTG 
Post-tensioned 

After Slab 
Casting

6 235 2 11 22 22 22 3500 3210 800 46.1 14.5

8 230 2 22 22 22 22 4000 3650 930 37.6 15.7

10 215 2 22 22 22 22 4000 3640 940 37.6 15.7

12 205 2 22 22 22 22 4000 3640 950 37.6 15.7

14 190 2 22 22 22 22 4000 3630 960 37.6 15.7

Span Capability of Post-Tensioned Spliced I-Girders
Table 5-A-35
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* Controlled by over-reinforced section (see LRFD Sec. 5.7.3.3)
** Total force calculated at jacking end of post-tensioned girder (rounded to the nearest 10)
Design Parameters:
• PGSplice V. 0.3
• WSDOT BDM LRFD design criteria
• No vertical or horizontal curve
• 2.0% roadway crown slope
• Interior Girder w/ barrier load (6 girder bridge)
• Only flexural service and strength checked; Lifting and hauling checks not necessarily satisfied
• Simple girder span lengths are CL bearing to CL bearing
• Slab f’c = 4.0 ksi
• Standard WSDOT “F” shape barrier
• Under normal exposure condition and 75% relative humidity
• Spans reported in 5’-0” increments
• Designs based on “normally” reinforced sections 

(c/de < 0.42 LRFD 5.7.3.3)
• Designs based on 22 strands/duct
• For 6’-10’ girder spacing -- 7.5” slab
• For 12’ girder spacing -- 8.0” slab
• For 14’ girder spacing -- 8.75” slab
• Girders PT’d before slab pour are assumed to be 

PT’d adjacent to structure
• All spec checks at wet joints have been ignored. 

It isassumed that the designer can modify the wet joints to reach the required span as shown in the 
table. These modifications are outside the scope of this table.

Span Capability of Post-Tensioned Spliced I-Girders
Table 5-A-35 (Continued)
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* Total force calculated at jacking end of post-tensioned girder
# Span capability exceeds maximum shipping weight of 200 kips
Design Parameters:
• PGSplice V. 0.3
• WSDOT BDM LRFD design criteria
• No vertical or horizontal curve
• 2.0% roadway crown slope
• Interior Girder w/ barrier load (6 girder bridge)
• Only flexural service and strength checked; Lifting and hauling checks not necessarily satisfied
• Simple girder span lengths are CL bearing to CL bearing
• Standard WSDOT “F” shape barrier
• Under normal exposure condition and 75% humidity
• Spans reported in 5’-0” increments
• ”A” dimension = deck thickness + 2”
• Closure Pour for spliced girders is 2 ft, 

f’ci = 6.0 ksi, f’c = 9 ksi
• Girder f’ci = 6.0 ksi, f’c = 9.0 ksi, slab f’c = 4.0 ksi
• Girders are spliced in-place after slab is cast
• Prestressing and post-tensioning steel is 0.6” diameter, Grade 270
• End segments are 25% of total length, center segment is 50% of total length
• Range of applicability requirements in LRFD ignored; span lengths may be longer than allowed by 

LRFD
• Designs are based on a 22 diameter strand limit per 4” duct for high pressure grout
• All spec checks at wet joints have been ignored. It is assumed that the designer can modify the wet 

joints to reach the required span as shown in the table. These modifications are outside the scope of 
this table.

Span Capability of Post-tensioned Spliced Tub Girders
Table 5-A-36 (Continued)
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